Nucleotide specificity of the RNA editing reaction in pea chloroplasts.
A sensitive in vitro editing assay for the pea chloroplast petB editing site has been developed and utilized to study the mechanism of C-to-U editing in chloroplast extracts. The in vitro editing assay was characterized by several criteria including: linearity with extract amount; linearity over time; dependence on assay components; and specificity of editing site conversion. The increase in the extent C-to-U conversion of the petB editing site was nearly linear with the amount chloroplast protein extract added, although the reaction appeared to decline in rate after approximately 30 min. The assay was tested for the importance of various assay components, and the omission of protease inhibitor and ATP was shown to dramatically reduce the extent of the editing reaction. Sequence analysis of cDNA clones obtained after an in vitro editing reaction demonstrated that 12 of 17 (71%) clones were edited, and that no other nucleotide changes in these cDNAs were detected. Thus, the fidelity and specificity of the in vitro editing system appears to be excellent, and this system should be suitable to study both mechanism of the editing reaction and editing site selection. The in vitro editing reaction was strongly stimulated by the addition of ATP, and all four NTPs and dNTPs stimulated the editing reaction except for rGTP, which had no effect. Thus, the nucleotide specificity of the editing reaction is broad, and is similar in this respect to the mitochondrial editing system. Most enzyme or processes specifically utilize ATP or GTP for phosphorylation and the ability to substitute other NTPs and dNTPs is unusual. RNA helicases have a similar broad nucleotide specificity and this may reflect the involvement of an RNA helicase in plant organelle editing.